Mortality projections in a population are based on the prior analysis of mortality in a region, however, there are populations where data are not available or not reflect its real mortality level, that is, the projections depend on hypothesis strength of previous data. Based on these assumptions, the mathematical method Genova I Maleras 1997 used the most recent data and the model tables from the United Nations (UN). This method was applied to a mortality survey of the population of Hidalgo State, Mexico, projecting to year 2030. This method has not been applied in Mexico.
Introduction
The surveys and measurements of mortality act as indicators of socieconomic and health progress [1] showing the evolution and trends for sectors of main universal humanity concern: health, life extension and the possibility of avoiding the premature death allow to detect differences between social groups or geographic areas and population groups by age and gender, in order to identify the progress or setback degree towards better welfare conditions, to help identify target groups or regions for health programs or evaluate the success of already instituted programs.
There are several methodologies for the calculation of Life tables [2] , based mainly on previous population data. However, data from previous censuses are not reliable, and the amount of data is limited. The mathematical model of Genova I Maleras 1997 [3] , can be used considering only the latest and most reliable data and tables developed by the UN [4] . This method is applied for the first time in Mexico, and focused in the region of
Model Life Tables from United Nations
Two family sets of standard model life tables (Coale-Demeny 1966 , 1989 and United Nations, 1982) are used commonly in order to obtain a variety of mortality indicators [3] . However, these two model life table sets, where designed mainly to be used in developing countries, covering the mortality patters for a maximum life expectancy of 75 years. Thomas Buettner in 1998 extends the sets of model life tables with a life expectancy from 75 to 92.5 years.
With the enlargement of the projection horizon for all countries up to 2100, as part of the review in 2010 by the World Population Perspectives from the UN, a new set of extended model life tables was necessary, such that were designed in 2010 by the staff from the Population Division of the United Nations (Nan Li and Patrick Gerland), based on the Lee-Carter modified approach. The model life tables reach a life expectancy up to 100 years, these can provide a wide margin for mortality projection, even for populations that have a high life expectancy. These model life tables are used in order to calculate the mortality projection in this work.
Features of the Mortality Table
Diverse features contained in a mortality table, its meaning and calculation formula of each one are described as follows: n x m : Specific mortality rate by age. n x q : Death probability. x: precise age at the beginning of age range. n: age range width.
1) Specific mortality rate by age ( ) n x m . Is calculated from the number of deaths occurred in the population within the group at specific ages between x and x + n, and the person-years lived by the population in that age group. Represents the probability that a person at specific age x, in case of death before to reach the age x + n. With this feature the mortality pattern for the population is established. ( )
Obtaining as result the sub-population surviving at an exact age. ( )
This probability is estimated between age ranges, by taking the stationary population from the table.
In order to calculate the perspective probability from birth until the first five-year age group is calculated as follows:
Mathematical Model
The Genova I Maleras model [4] is applied in order to obtain the projection from the mortality tables until the horizon year 2030 for the Hidalgo state population. In this work is used to obtain the mortality projection for women and men applied in a similar manner.
The Genova I Maleras Model, 1997
Is based on the following: 1) The estimated variable is the life expectancy for women at birth, from a minimal value to a maximum value reached in a theoretical future far away from horizon year 2030.
2) The intermediate projections of the life expectancy for women are obtained by means the linearizing of logistic regression in recent years 1990, 1995, 2000, 2005 and 2010 , which data are relatively current and reliable.
3) Knowing the life expectancies for the intervening years, two exemplar tables are selected in order to adjust the life expectancy for the horizon year, and thus, obtain a coefficient that is the basis to calculate the specific mortality rates by age groups. 37.5 e = [6] . The logit function is widely used in social sciences and epidemiology and often is used in order to linearize models. Transformed values are shown in Table 1 .
The Model in Women
Based in this table, a linear regression model is constructed, in which the logits appear as endogenous variables (y) and the years as exogenous variables (x) [9] . The results of the estimation from linear regression are presented in Table 2 . 
From which the estimated logit for the years 1990-2030 (column D, 
The final estimated series is fitted for a period of 20 years, the difference between the life expectancy of 77.50 observed in 2010 and estimated of 77.77 is 1.34 vanishing in 2030 (column F, Table 3 ).
3) Once it having the series of life expectancies, the mortality rates by age can be calculated for the year 2030. This is carried out by linear interpolation of the specific mortality rates of two exemplar tables, precisely those that enclose the life expectancy of horizon year, which in our case, life expectancy is 80.15 and is located between 80.00 years of exemplar Table Level 25 and 82.50 years of exemplar Table Level 
The calculated rates for the year 2030 are shown in the Table 2 .2.4, the mortality rates of the starting year 2010 are also included [10] [11].
Developing the Abbreviated Mortality Table, by Sex and Age
The last stage of the projection involves completing the remaining elements that compose a mortality table. The abbreviated table for women's mortality is presented in Table 5 .
Behavior of Mortality Tables for Women
In Figure 1 the female mortality rate is showed, which is calculated from life expectancy with a maximum of 82 years and a minimum of 37 years, these values were set from published data by INEGI [7] . As can be observed, all age groups show for 2010 higher mortality rates and is expected to decrease gradually during the period 2010-2030. Within the primarily age groups the greatest declines can be observed, otherwise the latest groups that record the smallest decline. The expected decrease in mortality may be result of the enhancement in preventive medicine and health programs that offer a wide coverage in medical services.
Conclusions
Results from projections of mortality for women population in the Hidalgo state during the period 2010-2030, there is a trend of reduction in mortality in the year 2030 compared to 2010, if the life expectancies behave accordingly the estimated data in this work. However, there are social, economic and health factors that could affect these indices. The realized study predicts that during the early years of life the mortality rate of the 2030 cohort remains high compared with other age groups for the same year. During 2030 no significant changes are observed to reduce the mortality rate compared to year 2010 for age groups over 70 years.
